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$\backslash \nearrow^{\backslash }f$ (NLS) .
$\ddot{u}-\triangle u+u+f(u)=0$ , (NLKG)
$i\dot{u}-\triangle u+f(u)=0$ . $(\mathrm{N}\mathrm{L}\mathrm{S})$
$u(t, x)$ : $\mathbb{R}^{1+n}arrow \mathbb{C}$ $f$ : $\mathbb{C}arrow \mathbb{C}$ $f(0)=0$
. $u(t, x)$
$\mathrm{u}$$:=$.
$E(u,$ $t):= \int_{\mathrm{R}^{n}}|\nabla \mathrm{u}|^{2}+|\mathrm{u}|^{2}+F(u)dx=E(u,$ $0)$ .
$f$ .
$\exists F$ : $\mathbb{C}arrow \mathbb{R}$ S. $\mathrm{t}$ . $\partial_{\overline{z}}F(z)=f(Z)$ , $F(\mathrm{O})=0$ $(\mathrm{H}\mathrm{O})$
$f(u)\overline{u}\in \mathbb{R}$ (NLS $\sigma$) $\pm_{\ovalbox{\tt\small REJECT}^{\mathrm{B}}\text{ }}\mathrm{A}-)$ . (H1)
.
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$\partial_{|z|}V(z)\geq C\min(|z|^{-}1, |z|p_{3})$ , $\exists_{p_{3}}>0$ , (H3)





$\partial_{|z|}V(\mathcal{Z})\geq 0$ . (H4)
$V(u)$ $|u|$ .
$n\leq 2$ $[egg1]$ Morawetz
. Morawetz .
$\int\int_{\mathrm{R}^{1+n}}\frac{G(u)}{|x|}dxdt\leq CE(u)$ ,





$\text{ }$ Free propagator $t^{-n/2}$ $n\geq 3$
. $n\geq 3$ (NLS)
$u=v+ \int_{0}^{t}e^{-i\triangle}f(t^{-s})(u(s))dS$
$s<t-L$










$\langle a, b\rangle:=\Re(a\overline{b})$ , $\partial=(\partial_{t}, \nabla)$ , $D$$:=$
$2\ell(u)$$:=$$D$ Lagrangian $\ell(u)$ :
$\partial_{v}\ell(u)=\langle e^{q}(u),$ $v\rangle+\partial\cdot\langle Du,$ $v\rangle$ .
$\text{ _{}1}\text{ }\ell(u)$ . $h:\mathbb{R}^{1+n}arrow$, $q:\mathbb{R}^{1+n}arrow \mathbb{R},$ $M:=h\cdot Du+qu$
$\langle eq(u), M\rangle=-\partial\cdot\langle Du, M\rangle+\Re D\cdot(h\ell(u)+|u|^{2}\partial q)$
$+\langle Du, (\partial h)Du\rangle-|u|^{2}\Re D\cdot\partial q$
$+(4q-\Re D\cdot h)\ell(u)+G(u)q$.
$h=(t, x)/|(t, x)|,$ $q=\Re D\cdot h/4$
. (H4) .
$\int\int_{\langle x\rangle<}|t|\frac{|t\nabla u+X\dot{u}|2}{|t|^{3}}dxdt\leq CE(u)$ , $(\mathrm{N}\mathrm{L}\mathrm{K}\mathrm{G}\mathit{0}\supset\pm\ovalbox{\tt\small REJECT}^{\mathrm{B}}\text{ })\mathrm{A}$
$\int\int_{1<|t|}\frac{|t\nabla u+ix/2u|^{2}}{|t|3}dXdt\leq CE(u)$ , $(\mathrm{N}\mathrm{L}\mathrm{S}$ $\sigma\supset\pm_{\ovalbox{\tt\small REJECT}^{\mathrm{B}\bigwedge_{\text{ }}}}-)$
$\langle Du, (\partial h)Du\rangle$ . Sobolev
. $u$
$2+4/n\leq P\leq 2+4/(n-2)$




(NLKG) $n\leq 2$ . $n\geq 3$
. $I\subset \mathbb{R}$
.
$(E;I)=L^{\infty}(I;H1(\mathbb{R}^{n}))$ , $(B;I)=L^{\infty}(I,\cdot B_{\infty,\infty}^{1^{-}n}/2^{-}\sigma(\mathbb{R}^{n}))$ ,
$(X;I)=L^{q}(I\mathrm{x}\mathbb{R}n)$ , $(K;I)=L^{\rho}(I;B^{s_{2}},(\rho \mathbb{R}^{n}))$ ,
$( \overline{K};I)=L^{\overline{\rho}}(I,\cdot B\frac{s}{\rho},2(\mathbb{R}^{n}))$ ,
$B_{**}^{*}$, Besov $\rho=2+4/n,$ $q=p_{2}(n+2)/2$ , (NLKG)






$C(\cdot, \ldots)$ ( ) .
.
$||u||_{(}X;\mathbb{R})\leq C(E(u))$ . (GST)
. $eq(u)=0=eqL(v)$ ,
$\mathrm{u}(T)=\mathrm{v}(\tau)$ Strichartz $I=(T, S)$
$||u-v||(K;I)\leq C||f(u)||(\overline{K};I)$
$\leq C||u||_{(K;I)}||u||(p2+X;I)C||u||u||_{(x^{\alpha}I)}p_{1}.,$ ,
$0<\alpha<1$ $P1,P2$ . (GST)
$||u||_{(;\mathbb{R}}K$ ) $\leq C(E(u))$ $Tarrow\infty$ $||U||_{(K;)}T,\infty+$
$||u||_{(;}X\tau,\infty)arrow 0$ . $u$
.
32













[2, pp. 162-163] .
1. $eq(u)=eq(w)=eqL(v)=0,$ $\mathrm{u}(\mathrm{o})=\mathrm{v}(\mathrm{o})+\mathrm{w}(\mathrm{o})fE(u),$ $E(w)\leq E_{f}$
$||w||(X;0,\infty)\leq M$ $\epsilon\geq C(E, M)$ $||v||_{(x;}0,\infty$) $\leq\epsilon$
$||u||(x;,0,\infty)\leq C(E, M)$ .
.
[2, Sect. 3] Sobolev subcritical
.
2. $eq(u)=0,$ $E(u)=E$, $I$ $||u||(x_{;}I)=\eta>0$
$\eta 0\geq C(E)$ $0<\eta\leq\eta 0$ $X\in \mathbb{R}^{n},$ $R<C(E)$
$J\subset I$ $t$ $P\geq 1$





















$||u||_{(K}$) $\leq C(E)$ .
$\eta=||u||_{(X})\leq C||u||u||_{()}1B-\rho/q\leq C(E)||u||^{1-}(B)\rho/q$ .
$||u||_{(B)}\geq C(E, \eta)$ . $(B)-$ $T\in I,$ $X\in \mathbb{R}^{n}$ ,
$j\geq 0$
$|2^{(1^{-}n/)j}2^{-}\sigma(\varphi j^{*u})(T,$ $X)|\geq C(E,$ $\eta)$ $(\cross.\cdot\cdot)$
. $\{\varphi_{j}\}_{j0}^{\infty}=$ Littlewood-Paley $\delta(x)$ .
Sobolev $H^{1}\mapsto B_{\infty,2^{/2}}^{1-n}$ $j<C(E, \eta)$ ,
$||\varphi_{j}*(u(t)-u(s))||_{L^{\infty}}\leq C(j)||u(t)-u(s)||_{H}-1\leq C(E,$ $\eta)|t-s|$ ,
$|J|>C(E, \eta)$ ( ) $\varphi_{j}\in S$ $|x|>C2^{-j}$
H\"older $R\leq C(E, \eta)$ $|u|$ $-$
.
3 $I_{j}$ 2 $J_{j}\subset I_{j},$ $X_{j}\in$
$\mathbb{R}^{n},$ $R>0$ $|J_{j}|>C(E, \eta),$ $R<C(E, \eta)$ , , $t\in J_{j}$
$\int_{|X_{j}-x}|<R2|u|(t)dx\geq C(E,$ $\eta)$ .
34
$T_{j}$ $:= \inf J_{j},$ $B_{j}$ $:=\{(T_{j}, x)||x-X_{j}|<R\},$ $K_{j}$ $:=\{(t, x)|t>$
$T_{j},$ $|x-x_{j}|<M|t-T_{j}|+R\},\tilde{K}_{j}:=\{(t, x)|t\geq T_{j},$ $|x-x_{j}|<M|t-T_{j}|+$
$3R\}$ , $M<C(E, \eta)$ (NLKG) 1, (NLS) $K_{j}$ $L^{2}$
$B_{j}$ (–




$\in S,$ $\forall k\in S,$ $j\neq k\Rightarrow B_{j}\cap K_{k}=\emptyset$ .
(2) $J\in U,$ $\exists k\in S,$ $B_{j}\subset\tilde{K}_{k}$ .
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